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TECHNICAL NOTE
An improved method for renal allograft biopsy
DEEPAK NAGAR and RONALD L. WATHEN
Department of Medicine, University of Louisville School of Medicine, Louisville, Kentucky
Biopsy of the renal allograft provides useful infor-
mation both for the management of the transplant
recipient and for research in the study of the histo-
pathology of rejection and recurrence of disease in
renal allografts. Several techniques have been pub-
lished for doing percutaneous needle biopsy of the
renal allograft [1—3]. This procedure, however, is
still viewed with apprehension by many physicians
working in the transplant field. Open surgical
biopsy, instead, is being done at some centers [4—5].
We describe a technique for obtaining percutaneous
biopsies which is simple and safe. It differs from
previously described techniques in approach, utiliz-
ing metal clips around the kidney for selection of
the biopsy site under fluoroscopy without need for
infusion of intravenous pyelography (IVP) contrast
material.
Method
Prior to biopsy, the patient is ascertained to have
normal coagulation status and controlled blood
pressure. Without use of IVP contrast material, the
renal outline of the supine patient is determined flu-
oroscopically from the position of silver clips
placed around the kidney at the time of transplant
surgery (see Fig. la). The lateral clip position is de-
lineated by locating a lead marker on the abdominal
surface until the marker directly overlies the clip
(see Fig. Ia). The extreme lateral margin of the
transplanted kidney being thus identified, the posi-
tion is marked with crystal violet or a skin marking
pencil. The patient's abdomen is cleansed with
Betadine solution, followed by an ethanol rinse
and sterile towel drapes.
Recognizing that the normal cortical thickness is
about 1 cm, the tip of a sterile 25-gauge needle is
placed approximately 0.5 cm medial to the mark
and the skin infiltrated at this point with 2% xylo-
caine. The needle is now directed downwards per-
pendicular to the plane of the patient into the tissues
overlying the kidney. The relationship of the
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needle, desired at 0.5 cm medial to the lateral clip,
is ascertained with fluoroscopy. The tissue is infil-
trated with xylocaine to the kidney with a 6.25-cm,
22-gauge needle. The apparent depth of the kidney
from the surface of the abdominal wall is deter-
mined.
A 2-mm stab wound is made through the skin and
subcutaneous tissue with a scalpel blade. A Tray-
enol True-Cut (Baxter/Travenol Inc., Deerfield, Il-
linois) biopsy needle (11.4 cm) is then inserted into
the wound and guided gently through the tissue,
again perpendicular to the plane of the patient (see
Fig. ib). The need!e's progress is checked period-
ically with the fluoroscope. Occasionally, very firm
pressure is needed to push the needle through the
fibrotic tissue overlying the kidney. The biopsy
needle is advanced to the same approximate depth
as the needle used to infiltrate anesthetic, taking
into account the general thickness of the abdominal
wall of the particular patient. The transplanted kid-
ney lies superficially and extraperitoneally in the
iliac fossa, and as soon as the overlying abdominal
tissue is traversed, the needle touches the surface of
the kidney. A biopsy specimen is obtained by the
usual method and a bandage applied to the biopsy
site. Vital signs are monitored closely over the next
24 hours, and the patient is kept bed-fast. Hemoglo-
bin, hematocrit, and urine are monitored for the
presence of significant blood loss and hematuria, re-
spectively.
Results
Using the above technique, we have performed
20 percutaneous renal biopsies in 17 patients aged 8
to 45 years since September, 1977. The patients
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Fig. 1. A Frontal view. Biopsy needle site ® is identified 0.5 cm
medial to the lateral clips. B Lateral view. Biopsy needle entry is
in anteroposterior direction.
were 10 days to 2 years posttransplantation.
Biopsies were done to evaluate presence of acute or
chronic rejection. Adequate material was obtained
in all cases, with a mean glomerular count of ten.
Biopsy examination revealed segmented hemor-
rhagic infarction in four specimens. In the remain-
ing patients, varying degrees of acute and chronic
rejection were diagnosed. No microscopic or mac-
roscopic hematuria occurred as a result of the pro-
cedure in 19/20 patients; 1/20 patients had, how-
ever, self-limited macroscopic hematuria for 36
hours. There was no reduction in hematocrit or oc-
currence of other complications following the
biopsy procedure in any patient.
In the one patient who developed macroscopic
hematuria, the lateral clip did not overlie the ex-
treme lateral margin of the kidney. This resulted in
the biopsy needle being placed more medially than
desired in the kidney, perhaps causing transection
of the arcuate vessels. In this respect, it would be
useful to examine any previous IVP or arteriogram
performed on the patient to be sure that the lateral
clip is indeed placed at the extreme, lateral margin
of the renal allograft.
Discussion
Renal biopsy of the transplanted kidney is valu-
able in studying histopathologic changes occurring
in human allografts routinely treated with immuno-
suppressive drugs. It also yields prognostic and di-
agnostic information that may help in the immediate
and long-term care of the patient. To practice per-
cutaneous transplant needle biopsy on a large scale,
however, it is imperative that the procedure be safe,
uncomplicated, and not requiring prolonged hospi-
Fig. 2. Transplant arteriogram demonstrating renal arterial
blood supply in relation to the silver clips. Note the lower pole of
the kidney overlies the iliac vessels.
talization. The procedure as illustrated above ap-
pears to satisfy all these criteria.
As can be seen in Fig. 2, the lateral clip provides
the only safe landmark for the percutaneous ap-
proach. The resultant anteroposterior approach as-
sures that the tissue obtained is always cortical and
should avoid puncturing of calyces, arcuate blood
vessels, or any other major blood vessel such as
may be found at the lower pole and hilum of the
kidney. The lower pole of the kidney has been sug-
gested as a safe site for a perpendicular approach to
the kidney [3], but as illustrated in Fig. 2, the lower
pole may overlie the iliac blood vessels, and use of
the lower pole for biopsy would be very hazardous.
A previously described method [I] is more cumber-
some and less precise, using a plain radiograph of
the abdomen placed on the abdominal surface with
skin markers to define the lateral border of kidney.
Television-monitored fluoroscopy has been used
[2] without elaboration, and presumably from the
cited reference [6], intravenous infusion of radio-
paque contrast material was used to localize the al-
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lograft. Selection of the upper pole as suggested by
these authors would potentially lead to entry into
the peritoneal cavity. The method described by us,
though anteroposterior and perpendicular to the
plane of the patient, maintains the biopsy site lateral
to the peritoneal cavity.
The fact that 1 out of 20 patients develop tran-
sient gross hematuria highlights the fact that correct
positioning of the needle is very important for com-
plete safety, and even a few millimeters' medial
placement of the biopsy needle may traverse ves-
sels large enough to cause gross hematuria. Obvi-
ously, such precise positioning of the needle cannot
be accomplished in a blind manner by manual pal-
pation of the transplant kidney. Thus, it is impera-
tive that the surgeon place the lateral clip at the ex-
treme lateral margin of the kidney at the time of
transplantation. It is possible that the lateral clip
could migrate after placement due to scar-tissue for-
mation. This should be a minimal problem and
could be avoided by taking a flat plate of the abdo-
men shortly after transplant. The cost of metal clips
amounts to a few cents and takes only a few sec-
onds of the surgeons' time.
The fluoroscopic time is usually less than 1 mm,
and the whole procedure is easily accomplished
within 15 mm, no radiopaque contrast material in-
fusion being required. The patient may be safely
discharged within 24 hours. The procedure was tol-
erated well by even small children and was not as-
sociated with any pain or discomfort.
Although the numbers of patients biopsied thus
far by the described technique are few, we feel that
the procedure is inherently safer than those pre-
viously described. We therefore feel that the risk of
performing an open surgical biopsy, or a blind per-
cutaneous biopsy of the renal allograft, is unwar-
ranted. Moreover, the method as described is
equally effective when the allograft is not palpable
manually, such as is frequently the case in obese
individuals.
Summary
A safe technique for the performance of per-
cutaneous biopsy of the renal allograft has been de-
scribed, with a review of the literature concerning
this procedure. This procedure as described in-
volves the use of metal clips, surgically attached to
the allograft at transplantation, and fluoroscopy to
identify the lateral clip. With this clip as a land-
mark, the biopsy is taken at a point 0.5 cm medial to
the lateral clip. The simplicity and high yield of the
described procedure make it unnecessary to per-
form blind biopsies. Similarly, the utility of this pro-
cedure makes it unnecessary to perform an open
surgical biopsy under any circumstance as long as
the allograft is implanted extraperitoneally.
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